Increasing diversity of human thyroperoxidase generated by alternative splicing. Characterized by molecular cloning of new transcripts with single- and multispliced mRNAs.
The human thyroperoxidase (hTPO) gene is composed of 17 exons. The longest complete cDNA sequence determined so far contains a full-length hTPO (TPO1) encoding a 933-amino acid polypeptide. Several mRNA species encoding for hTPO isoforms are present in normal thyroid tissues, including TPO2 with exon 10 deleted and TPOzanelli with exon 16 deleted. In the present study, we established the existence of two new single-spliced transcripts, TPO4 and TPO5, lacking exons 14 and 8, respectively. Upon transfecting the TPO4 cDNA into Chinese hamster ovary cells, it was observed that TPO4 is able to reach the cell surface, is enzymatically active, and is able to be recognized by a panel of 12 monoclonal antibodies directed against hTPO, whereas TPO5 does not fold correctly and is unable to reach the cell surface. In normal tissues, the expression of TPO4 mRNA was examined by performing quantitative reverse transcription PCR. This deleted TPO mRNA amounted to 32 +/- 11% of the total TPO mRNAs. In the same tissues, the TPO2, TPOzanelli, and TPO5 amounted to 35 +/- 12%, 36 +/- 14%, and approximately 10%, respectively. The sum of these four species (not including TPO1) was more than 100%, possibly due to the presence of multispliced mRNAs. This possibility was tested, and three new variants were identified: TPO2/3, lacking exons 10 and 16, TPO2/4, lacking exons 10 and 14, and an unexpected variant, TPO6, corresponding to the deletion of exons 10, 12, 13, 14, and 16. In conclusion, these results indicate the existence of five new transcripts. One of them, TPO4, codes for an enzymatically active protein, whereas TPO5 is unable to fold correctly. The functional significance of the other newly spliced mRNA variants still remains to be elucidated, but these results might help to explain the heterogeneity of the hTPO purified from the thyroid gland.